In this, the ninth and final article in the series on southern African Marchantiales. a taxonomic account is given ol the genus Marchantia which is locally represented by five species. Two of the three subgenera that are recognized, namely subgenus Marchantia (with two species, M. polymorpha subsp. ruderalis and M. berteroana). as well as subgenus Chlamidium (Corda) Bischl. which is divided into three sections, namely Paleaceae (with M. paleacea subsp. paleacea). Chlamidium (with M. pappeana subsp. pappeana) and Papillatae (with M. debilis) are treated. The third subgenus. Protomarchantia Schust.. is absent from the region. Corrections need to be made to the Marchantia species given in Magill & Schelpe's (1979) checklist and in Arnold & De Wet (1993). Descriptions and illustrations of the taxa together with distribution maps, their ecology and a key to the subgenera and species are provided.
on damp soil of vertical stream banks, at waterfalls, dams, weirs and canals, sometimes on wet rocks, rarely on rotting wood.
Branches broadly band-or narrowly ribbon-shaped, pseudodichotomously furcate, without lateral or apical inno vations from keel, ventrally thickened medianly and tapered toward margins, which are lobulate. crenulate. undulate or entire, apex notched, with median scale appendages recurved over edge. Dorsal epidermal cells generally unistratose. often without chloroplasts, walls thin or slightly thickened but lack ing trigones; air pores compound, encircled by several su perimposed concentric rings of cells, some above epidermis, others projecting into air chambers below, the latter in a shal low, single layer, densely packed with 2-4(5)-celled assimilatory filaments; storage tissue compact, sometimes with a few sclerotic cells and/or mucilage cavities, also with scat tered oil cells each containing a single, large oil body, these present as well elsewhere in thallus and scales; numerous rhizoids ventrally, some smooth, others pegged, rarely with inner thickenings spirally connected. Ventral scales in 4 or more rows, covering part or all of ventral face and rarely projecting beyond m atin s, median scales bluntly triangular, constricted where joined to appendage, laminal scales smaller, sometimes in double rows, lacking an appendage, marginal scales rarely present. Cupules borne dorsally on thalli, hollowed, contracted below, flaring above, margin cili ate, lobed-ciliate. dentate or nearly entire, containing discoid gemmae that reproduce vegetatively.
Dioicous. Gametangiophores stalked. Stalks arising at apex of main and/or lateral branches, basally sometimes surrounded by large scales, generally without an append age, along their length bearing filiform scales, 2^\ rhizoid turrows and 0 -2 bands of air chambers with compound air pores. Antheridiophores with receptacular discs rather flat, lobed or divided into rays, antheridia and compound air pores on dorsal side, several rows of scales per lobe beneath. Archegoniophores w ith rece p tacles convex above, lobed or divided into ± Hat rays, dorsally with compound air pores, below with scales and archegonia. each one surrounded by calyptra and pseudoperianth, in groups that are enclosed by bivalved involucres, occurring alternate with the lobes or rays (in African species). Sporophytes consisting of foot, short seta (elongating later) and subglobose capsule, its unistratose wall with annular thickenings, dehiscing irregularly. Spores small, thin-walled, ± triangular-globular, ornamentation with nu merous thin, irregularly convoluted ridges or with few wide ridges separated by granules, the 2 faces similar or dissimilar. Elaters tapering at ends, bi-or trispiral. Chro mosome number: n = 9 (basically).
On the basis of differences in spore morphology, ger mination patterns and flavonoid patterns, the genus is sub divided into 3 subgenera: M anhantia, Chlamidium and Protomarchantia R.M. Schust. The latter is absent from the region.
Key to local subgenera, sections and species la Thalli with margins plicate-crisped, crenulate or lobulate, dorsally with or without dark median band; epidermal pores with walls of cells bordering inner opening slightly or strongly projecting and pores then cruciate; scales in 4-6 rows, covering 3 á or all of ventral surface and then also extending beyond thallus margins; appendages o f median scales orbicular or reniform or ovate, marginal cells slightly or strikingly smaller than inner cells; laminal scales much wider than long; cupules with ciliate lobes at margins, externally with papillae; male receptacles peltate, shallowly dissected into 6 -10 broad lobes: membranous margins of rays crenulate or entire and then with very small cells; female receptacles deeply dissected into 9-11 terete rays, with or without papillae; stalks with single broad band of air chambers; margins of involucres with ciliate lobes; spores 8-16 pm in diameter, ornamentation on 2 faces similar, with numerous narrow convoluted ridges r t e r o a n a lb Thalli with margins entire, nearly flat or sometimes slightly undulate, dorsally with or without dark median band; cells bordering inner opening of epidermal pores with straight or convex walls, rarely with strongly projecting processes and then pores cruciate; scales in 4 rows, covering '/4 to almost 2/3 of ventral surface; appendage of median scales orbicular, ovate or ± triangular, apically acuminate, acute or apiculate. marginal cells smaller than inner ones; laminal scales as long as or longer than wide; cupules with margins ciliate. almost entire or rarely with ciliate lobes, externally rarely with papillae: male receptacles palmate or rarely peltate, shallowly or deeply dissected into rays; membranous margin of lobes entire or slightly crenulate: female receptacles dissected into 5 -9 apically ± flat lobes; margins of involucres ciliate or entire, rarely with ciliate lobes; stalks with air chambers in 1 or 2 bands; spores 20-35 pm in diameter, ornamentation on 2 faces dissimilar distally mostly with wide rid g e s . 3.5-10 .0 mm wide; epidermal pores with inner walls of cells bordering inner opening straight or convex; appendages ot median scales with margins often distinctly toothed; cupules bearing long or short cilia or almost entire at margins and externally without or with few papillae: female receptacle shallowly or deeply dissected into lobes; margins of involucres ciliate or ± entire:
4a Thalli 6.0-8.5 (-10.0) mm wide; dorsally without dark median band; appendages of median scales large. 520-550 x 375-530 pm, inner cells also comparatively large, 75.0-87.5 x 32. Synonymy after Bischler-Causse (1993a) .
Thallus large, mostly prostrate, sometimes growing somewhat erect, apical segments broadly obovate. bright or dark or yellowish green, medianly with or w ithout dark, continuous or interrupted band dorsally ( Figure I A) , mar gins reddish brown, crisped, entire, sometimes crenulate; pores quite small to large, subdorsal air chamber walls visible from above: margins not raised and incurved when dry: in crowded, overlying patches, repeatedly pseudodichotomously furcate. Branches with total length up to 35 mm. terminally 2-15 mm long and successive branches 5-1 ()(-14) mm apart, narrowly divergent to overlapping. 7-10 mm wide, 325-375 pm thick over midrib, laterally thinning out into wings, apex notched, with appendages of several purple-red median scales recurved over edge; margins acute, thin, becoming recurved, flanks sloping obliquely, ventral face medianly keeled ( Figure 1C ), densely covered with rhizoids and on either side with 3 rows of purple or brow nish scales, the outermost extend ing beyond thallus margins ( Figure IB) . (Fig  ure ID) , inner opening mostly surrounded by 4 cells (Fig  ure IE) . ± 27.5 pm long, and ± 12.5 pm wide across widest parts which protrude into cavity and are covered with black granular deposit. Assimilation tissue 50-KX) pm thick. 1 /^-1 /3 as thick as thallus. air chambers in a single layer. 150-250 pm w ide, height of bounding walls 2 or 3(4) cells, round or oval. 17.5-27.5 x 15.0-17.5 pm. chambers internally crowded w ith densely chlorophvllose. mostly 2-or 3-celled filaments ( Figure IF) , cells round, oval, elongated or irregular. 20.0-32.5 x 15.0 pm; storage tissue occupying ± 1 1 rows of cells in ventral -/3-of thickness of thallus medianly. decreasing laterally, cells angular. 45.0-75.0 x 60.0-65.0 pm, smaller just below air cavities and where adjoining ventral epidermis: scle rotic cells and mucilage cavities absent: rhizoids some smooth. 15-50 pm wide, faintly brown, others tuberculate. 7.5-12.5 pm wide, and still others with internal 'spirals'. ± 12.5 pm wide.
Median scales ( Figure IK ) pale mauve, in one row on either side of midrib. ± obliquely triangular, body up to 750 pm long, width 1575-2250 pm across nearly straight base, continuing into narrow "tail', cells in body of scale elongated. 4-6-sided. 85-160 x (25-) Dioicous. Antheridiophore arising from apex of termi nal segment ( Figure 1A ) of main or short lateral branch, raised on stalk. Figure IT) , hyaline or brown, filiform, up to 600 pm long, apical cell conical. ± 55.0 x 12.5 pm. lower 2(3) cells ± 62.5 x 20.0 pm. serially arranged and then 2 adjacent, some times with base of upper cell wedged between them, and sometimes with a short lateral branch; receptacle 9.5-10.0 mm in diameter, nearly symmetric, with small round projec tion dorsally, deeply divided into 9-11 rays of slightly un equal length ( Figure IN) , 2500-3200 pm. basal sinus ± 40°. m a tin s distally decurved and terete in transverse section ( Figure 1W ). toward apices with numerous conical papillae ( Figure IX Marchantia polymorpha. w hich has been know n since classical times, is widespread. It has frequently been de scribed but until recently its taxonomy has been unre solved because proper lectotypification had not been done. Amell (1963) since they grow as weeds in man-made habitats and agree in other respects with this subspecies, as distinguished by Bischler-Causse & Boisselier-Dubayle (1991) . They are characterized by the fresh thalli being prostrate and bright green, with a dark, rather indistinct and discontinuous me dian band with elongated air chambers, by the dorsal air pores being 50.0-62.5 fjm wide, the dorsal epidermal cells On chemical evidence Markham et al. (1977) had pre viously concluded that the three taxa of M. polymorpha should be treated as varieties rather than as separate spe cies, since they all possess identical flavone glucuronides.
The time of going to press of Schuster's (1992) monu mental work pre-dated the publication by Bischler-Causse & Boisselier-Dubayle (1991) on the lectotypification of M. polymorpha. but judging by some ot the remarks con tained in it. it is by no means certain that he would have accepted it. He still subscribes to the genetic analyses of Burgeff (1943) , although they have been shown to be out of date, and he therefore treats the segregates of M. poIxmorplui as distinct species.
As mentioned above, in southern Africa M. polymor pha subsp. ruderalis is only known from man-made sites, i.e. in nurseries. Its presence in natural habitats has not been confirmed. Asakawa et al. (1988) refer to the distri bution ol sescjuiterpenoids and cyclic bis-bibenzyls in southern African collections of M. polymorpha, but it is not known where the material was obtained from or who identified it. Magill & Schelpe (1979) and Arnold & De Wet (1993) list M. polymorpha as occurring in southern Africa, but these lists are based on erroneous information in the literature.
Marchantia polymorpha is very similar to M. ber teroana, but can be distinguished from it by the marginal scales which are always present and which mostly extend beyond the crisped, sometimes crenulate thallus margins: by the air pores not being cruciate: by the presence of numerous papillae on the rays of the female receptacle and by the appendages of the median scales bordered by larger cells.
2.
Marchantia berteroana For the rest of the synonymy consult Bischler-Causse (1993a) .
Thallus robust, rather flat, almost leathery, apical seg ments broadly oblong ( Figure 4A ). green, yellowish green or bluish green and occasionally with some purple pig mentation. without distinct median band dorsally. margins hvaline. purplish or brownish, irregularly lobulate. more or less plicate but not crisped, entire or minutely crenulate. pores numerous, small, almost closed, subdorsal air cham ber w alls indistinct from abov e, w hen wet: thallus margins not raised or incurved, when dry: in crowded, overlying mats, repeatedly furcate but rather irregularly so. Branches with total length up to 80 mm. terminally up to 20 mm long and successive branches 6 -1 0 mm apart, narrowly to m oderately divergent. 9 .5 -1 2 .0 ( -l5.0) mm wide, 600-900 (jm thick over midrib, laterally thinning out into wings ( Figure 4C ): apex notched with brownish, hyaline or partly purplish red appendages ot median scales recur ved over edge: margins acute, thin, slightly recurved. Hanks sloping obliquely: ventral face ( Figure 4B ) brownish or purplish, medianly keeled, covered w ith rhizoids. and w ith 2 row s of scales on either side (sometimes w ith 3). extending over -V 9/ 10 ot lhiillus width, but never right to the edge. (Figure 41 ) hyaline or purplish, in one row on either side of midrib. NkIv ± obliquely triangular, up to 1450 pm long, across base 2875-3500 pm, hardly Figure 4K ). up to 675 pm long and 250 pm wide at base, at apex with 10 or 11 cells in a tapering, uniseriate. vertical row. top cell conical. ± 32.5 x 7.5 pm. lower cells larger, up to 3 7 .5 x 30.0 pm. at base of lobes on either side a few transversely projecting (2-)3 or 4-(-6 )-celled cilia, lower down cupule wall several cell layers thick, exteri orly with numerous 1-or 2(-3)-celled papillae. 32.5-50.0 x 20.0 pm and internally with many oil cells.
Median scales
Dioicous. Antheridiophore arising from apex of termi nal segment of main or short lateral branch, raised on stalk ( Figure 4N Marchantia tabularis was described from specimens collected on Table Mountain and was placed in synonymy under M. berteroana by Schiffner (1896). Although Stephani (1898 Stephani ( -1900 ) accepted Schiffner's decision, he still applied the epithet 'tabularis and was followed in this by Sim (1926) . Amell (1963) gives only brief notes on M. berteroana. Bischler-Causse (1993a) Engel (1990) recognize these as belonging to a separate variety, namely var. polylepida. However, several authors (Campbell 1965; Bischler 1984) have pointed out that the number of rows of scales is too unstable to warrant the designation of a variety. Schuster (1992) has assigned M. berteroana to his new monotypic section. Berteroanae. on the absence ot marginal scales, on the cruciate inner openings of the epidermal pores w ith six rings of cells and on the tiny marginal cells of the median scale appendages. Bischler-Causse (1993c) is, however, not convinced that this splitting is necessary, since marginal scales are fairly frequently present and the pores are often similar to those in other species of subge nus Marchantia.
Mcirchantia berteroana generally grows on damp soil, and sometimes on wet rocks, at stream banks, near wa terfalls, along paths, in kloofs, passes, ravines, gorges, in forests under trees or in burnt-over areas.
It is widely distributed in the southern hemisphere, from South America, south to the Antarctic Peninsula and north to Costa Rica, islands of the Atlantic and south In dian Ocean, southern Africa, Australia, Tasmania, New Zealand. New Guinea. New Caledonia. Java and Sulawesi (Bischler-Causse 1993a) . In southern Africa (Figure 3 ) it is known from the Western Cape, which has winter rain, and from Kwazulu-Natal as well as the Northern Province [Northern Transvaal] which have summer rain. Exact lo calities of two of these collections by Wilms and by MacLea are not known. This distribution indicates that the species seems to be indifferent to the seasonality of the rainfall, in contrast to several other members of the Marchantiales which are ± restricted to either winter or summer rainfall areas.
O f the 50 specimens examined 36% had cupules, 34c/c had antheridiophores and 46°7c archegoniophores; only 6 % had both.
Specimens of M. berteroana are easily distinguished by the tiny marginal cells of the median scale appendages, by the cruciate dorsal pores and by the lobulate thallus margins. The membranous margins of the rays of the male receptacle also have very small cells. Otherwise it is quite similar to M. polymorpha, except for the latter having pa pillae on the rays of the carpocephalum. The ornamenta tion of their spores is also quite similar. Thallus with branches (3.5-)6.0-8.0(-11.0) mm wide, irregularly spaced, narrowly divergent. Dorsal epidermis without papillae: air pores with inner opening cruciate, inside walls of bordering cells strongly protuberant. M e dian scales with appendage oblong, ovate or suborbicular, apically rounded, acute or shortly apiculate. basally cor date, width across broadest part 650-750 pm. margins en tire, crenulate or slightly denticulate; with I, 2 or more oil cells. Cupules with margins triangularly lobed and cili ate, externally with 1 -or 2 -celled papillae.
Dioicous. Antheridiophore on stalk lacking band ot air chambers and basally surrounded by large scales without an appendage; receptacle peltate, shallowly dissected into 6 -1 0 broad, rounded lobes, dorsal surface without papil lae. Arche goniopho re on stalk having a single band of small air chambers, basally surrounded by large scales, their apices rounded, rarely with a short appendage; re ceptacle bearing prominent median projection dorsally, deeply divided into 8 or more convex lobes, basally costate, apically truncate or hardly broadened, emarginate; involucre margin with ciliate lobes. Spores 19-24 pm 111 diameter, ornamentation on distal face lacking areolae, mostly covered with a rather featureless, granular layer or with very irregular ridges, broken up or tolded in or con voluted; proximal face different, thickly winged, triradiate mark faint, covered with dense granules or centrally with narrow, irregular granular ridges. Only M. paleacea be longs to this section. The ornamentation of its spores is distinctive. It also differs from the other two sections in subgenus Chlamidium. by the shape of the female recep tacle and by the ciliate. lobed margins of the involucres and the cupules.
3.
M archantia paleacea Bertol., Opuscoli scientifici di Bologna 1: 242 (1817) For the rest o f the synonymy see Bischler-Causse (1993a) .
Thallus medium-sized to large, firm and occasionally somewhat leathery, apical segments oblong ( Figure 5A ), bright green to slightly bluish green, sometimes blotched with dark red pigmentation, generally lacking but now and then w ith faint, short stretches of dark median band dor sally. margins mostly deep red or pink, entire, proximally. however, undulate and scalloped, pores numerous, small, generally closed, subdorsal air chamber walls visible from above and these flecked with numerous white oil bodies, when wet: thallus margins ± crinkled, not raised or incur ved, when dry; in crowded, overlying mats, repeatedly furcate. Branches with total length up to 45 mm. termi nally up to 15 mm long and successive branches rarely more than 10 mm, but mostly less apart, narrowly diver gent, (3.5->6.0-8.0(-11.0) mm wide. 750-800 pm thick over midrib, laterally thinning out into wings ( Figure 5C ). apex notched with dark red to marginally orange append ages of median scales recurved over edge; margins acute, thin. Hanks sloping obliquely: ventral face ( Figure 5B ) dark red entirely or only medianly. and the remainder green, w ith 2 rows of scales on either side of ventral keel, extending over V3-V 2 ol thallus width. Figure  5F ). innermost ring with collapsed cells, ± 5 pm wide, uppermost ring with (3)4 or 5 cells. 37.5-62.5 x 7.5 pm, cells in next ring 37.5-42.5 x 7.5-12.5 pm and in outer ring, sometimes up to six. 42.5-62.5 x 15.0-22.5 pm (Fig  ure 5D ), inner opening with 4 or 5 cells, inside walls mostly with granular deposit and strongly protuberant, leaving only a small cruciate opening (Figure 5Ej, Hi) . Assimilation tissue 75.0-100.0 pm thick. */|o-*/x as thick as thallus. air chambers in a single layer. 112.5-187.5 pm wide, bounding walls 3 or 4(5) cells high. 22.5-35.0 x 20.0-27.5 pm. crowded with chlorophyllose filaments, cells mostly irregularly shaped. 17.5-27.5 x 12.5-20.0 pm: storage tissue occupying ventral 7/s-9/ 1o of thickness of thallus medianly. decreasing laterally, cells angular, crowded together. 52.5-67.5 pm wide, walls pitted, central area sometimes stained purple, sclerotic cells and mucilage cavities absent in specimens seen, but reportedly sometimes present: rhizoids mostly smooth. 17.5-27.5 pm wide, occa sionally pegged. 10.0-17.5 pm wide. (Figure 51 ) mauve, in one row on either side of midrib, body ± obliquely triangular, up to 1050 pm long, base arched and continuing into long 'tail', when up to 3250 pm wide, inner cells elongated. 4-6-sided. 52.5-87.5 x 20.0-25.0 pm. walls straight or somewhat sinuous toward margin, cells in outer 8 or 9 rows with thinner, often sinuous walls, orientation very irregular and smaller in size. 15.0-55.0 x 12.5-20.0 pm. sometimes 3 or 4 marginal cells grouped together and slightly raised in a little peak from centre of w hich 1 or 2 slender papillae project, scattered throughout up to 25 oil cells. ± 37.5 x 27.5 pm. oil body almost filling cell, scale gradually nar rowing upwards and then ± 750 pm wide, abruptly deeply constricted at join with appendage ( Figure 5J ], Jt), mar ginally orange-brown or purplish, internally pink or occa sionally hyaline, ovate, oblong or suborbicular. apically rounded, acute or shortly apiculate. basally cordate, rarely with small basal lobe. 810-875 x 650-750 pm. inner cells 5-or 6 -sided. 65.0-77.5 x 37.5-52.5 pm, with 1, 2 or more oil cells or even none: mannns entire, crenulate or slightly denticulate, bordered by 1 row of smaller cells, quadrate to rectangular, sometimes walls sinuose. 17.5-37.5 x 10.0-27.5 pm. orientated parallel to or perpendicular or oblique to margin, sometimes partly protruding, submarginal cells ± 62.5 x 27.5 pm. Laminal scales (Figure 5Hj pm. from margins of lobes on both sides, horizontally projecting. 1 -3(4)-celled cilia, lower down cupule wall several cell layers thick, exteriorly with 1 -or 2 -celled pa pillae. up to 37.5 pm long, and internally with numerous oil cells.
Median scales
Dioicous. Antheridiophore not seen as none available for study. Archegoniophore arising from apex of terminal segment of main or short lateral branches, raised on stalk. 10-11 mm long, partlv reddish, in transverse section (Fig  ure 5N) . (Bischler 1984 (Bischler . 1988 (Bischler . 1989a ).
Marchantia paleacea has been known since the time of Micheli (1729). who described and illustrated it: but it was not accepted by Linnaeus (1753). After M. polymor pha. it was to become only the second species in the genus to be recognized from Europe, and was described by Bertolini (1817) from material collected in Italy.
It has been placed in subgenus Chlamidium on account of the four rows of ventral scales which are restricted to the median part of the thallus. It is assigned to the monotypic section Paleaceae because of the shape of the female receptacle, the structure of the margins of the involucres and the cupules. which have ciliate lobes (Bischler-Causse 1993a) with papillae externally.
The species has a circumtethyan distribution, ranging from the southern stales of the USA. Mexico and Central America, to the Mediterranean, the Caucasus, the Hima layas. and to the Far East (Bischler 1988) . In Africa (and the neighbouring islands), it is known from Algeria. Ethio pia. the Azores. Terceira and Réunion. Bischler-Causse ( 1993a) states that its presence on the Canary Islands. Ma deira and in Morocco needs confirmation. A specimen from Madeira. Tavares (LISU) was seen by me. and its archegoniophores were studied and are illustrated in Fig  ure 5L R. The presence of M. paleacea on Madeira is thus confirmed. Bischler-Causse ( 1993a) thought that the single specimen, Rankin 206 (BM). from the vicinity of Pilgrim's Rest. South Africa, that she had seen, might have been mislabelled. A computer printout at PRE, however, revealed that several other bryophytes were collected by Rankin in the same area, with collecting numbers both lower and higher than the one referred to. so that it was unlikely to have been mislabelled. I have recently also collected it near Pilgrim's Rest (Figure 3 ) on a steep earth bank of the Blyde River, where it grew down to the water's edge together with M. debilis. The plants were sterile unfortunately, as was Rankin's collection, but both had cupules. As noted above, archegoniophores from Ma deira were used for the description and illustrations, but no antheridiophores were available for study.
In the Far East a subspecies. M. paleacea subsp. diptera (Nees & Mont.) Hatt.. is recognized (Bischler-Causse 1989a) . It is distinguished from subsp. paleacea by the epidermal pores of the thallus usually being surrounded by 7 or 8 rings of cells, by the frequent presence of non functional female receptacles and by the marginal cells of the median scale appendage having the long axis oblique to perpendicular to the margins (not parallel to).
Marchantia paleacea subsp. paleacea is regarded as morphologically stable and can be distinguished from the other species of subgenus Chlamidium by its cruciate epi dermal pores and its cupules which have margins with ciliate lobes. The appendage of the median scales is ovate to orbicular. Schuster (1992) regards M. berteroana as the closest ally to M. paleacea. because it also has cruciate epidermal pores and its cupules have margins with trian gular lobes bearing teeth (or cilia) as well. M. berteroana is however, classified in subgenus Marchantia.
M archantia section Chlam idium
Thallus with branches (6.0-)7.0-8.5 (-10.0) mm wide, generally rather remotely spaced and narrowly divergent. Dorsal epidermis without papillae: air pores with inner opening bordered by cells, their inside walls convex to nearly straight or w ith short, rounded processes. Median scales with appendage ovate to orbicular or broadly tri angular. apically rarely obtuse, mostly acute, sometimes shortly apiculate. basallv rounded or cordate, w idth across broadest part 375-530 pm. margins entire or sometimes bluntly toothed: with 1 or 2 oil cells, rarely more numer ous. Cupules with ciliate margins, cilia up to 6 or 7 cells long and 3 cells wide basally. exteriorly sometimes also with several cilia. Dioicous. Antheridioplwre on stalk which mostly lacks bands of air chambers but with 2 or 3 rhizoid furrows; basally surrounded by quite large scales, often with an appendage: receptacle palmate, shallowly to deeply dis sected into 6-8(-10) rays, dorsal surface with or without papillae. Archegoniophore on stalk having 2 bands ot air chambers and 2 rhizoid furrows: basally surrounded by quite large scales, often with an appendage and rather similar to median scales ot thallus; receptacle with or without small, median projection dorsally. shortly divided into 9-11 rather flat lobes, sometimes basally narrow, w id ening slightly toward truncate apex: involucre margins shortly to long ciliate. Spores 20-30 pm in diameter, or namentation on distal face with wide, irregular, smooth ridges forming incomplete areolae tilled with nodules; proximal face entirely covered w ith nodules.
Of the southern African taxa. only M. pappeana be ltings in this section. The ornamentation of its spores is referred to as the chenopoda type; there are. however, two other spore coat ornamentation types in the section (BischlerCausse 1989a) . The section is distinct in the shape of the female receptacle and in the ciliate margins of the involucres and cupules.
4.
Marchantia pappeana Lehm. Thallus medium-sized to large, rather distantly and ir regularly branched, not ribbon-like or Hat. apical segments oblong to obovate, light green to yellowish green, often purplish pink or deeply purple toward margins, or irregu larly smudged with purple on dorsal surface, without dark median band (Figure 6 A) . margins undulate, scalloped, usually hyaline, occasionally purple, entire, mostly crisped; pores quite large and subdorsal air chamber walls visible from above and flecked with whitish oil cells, when wet: thallus margins rarely raised, not incurved when dry : in densely crowded and irregularly overlying mats. Branches w ith total length up to 50 mm. terminally 10-15 mm long and successive branches generally 10-13 mm apart, mostly narrowly to moderately divergent, (6 .0 -)7.0-8.5 (-10.0) mm wide. 740-925 pm thick over midrib, laterally thinning out into wings ( Figure 6C ): apex notched, with appendages of purple-brow n median scales recurved over edge (Figure 6 A) ; margins acute, thin; flanks sloping obliquely; ventral face medianly keeled, with rows of pur ple scales on either side, extending over 40-75% of thallus width (Figure 6 B) .
Dorsal epidermal cells unistratose, very rarely bistratose in patches, hyaline, mostly 5-or 6 -sided ( Figure  61) ). 42.5-80.(X -105.0) x 22.5-37.5 pm. thin-walled, not thickened at comers, rarely containing an oil body, in transverse section 25.0-32.5 pm thick; along margins 1-2(3) rows of cells, mostly narrowly rectangular ( Figure  6G ). 22.5-30.0 x 10.0-17.5 pm. sometimes shorter than broad. ± 17.5 x 35.0 pm. innermost third row of cells larger. 27.5-32.5 x 27.5 um; air pores fairly numerous, dis tance between them (200-)325-575 pm. raised, com pound. oval or round. (65-)90-105 x 70-100 pm, sur rounded by 6 or 7 concentric rings of cells. 3 or 4 above epidermis and 2 or 3 projecting into air chambers ( Figure  6F ). innermost ring of upper cells, ± 50.0 x 7.5 pm. next 2 rows of cells ± 40.0 x 7.5-10.0 pm. partly overlying the outer, larger ring of 7 or 8 polygonal cells, up to 75.0 x 17.5 pm. inner opening with 4 or 5(6) bulging cells (Figure (6Hj, E2) , 30.0-42.5 x 12.5-15.0 pm. inner walls convex or almost straight densely covered by dark granules. Assimilation tissue 60-90 pm thick. Vj2-^8 as thick as thal lus medianly. air cham ber in a single layer, w ith 2 or 3 cells in vertical bounding walls, 27.5-42.5 x 17.5-30.0 pm. oc casionally containing an oil body. ± 3 5 pm in diameter, air chambers 275-387 pm wide, crowded with chlorophyllose filaments (Figure 6 F). 1-3 Figure 6T 1-T 3) , up to 3250 x 250 pm. cells 4 -7 -sided. 75.0-137.5 x 37.5-40 .0 |jm, filamentous apices ± 450 pm long, with apical cell conical, ± 50 x 15 pm, lower cells ± 65 x 30 pm, several oil cells present. ± 50.0 x 32.5 pm, and marginally with unicellular papil lae. ± 37.5 x 15.0 pm. Spores 22.5-30.0 pm in diameter, triangular-globular, yellow-brown, distal face ( Figure 7A . B) with irregular. ± smooth ridges, forming incomplete areolae Filled with nodules: proximal face ( Figure 1C, D) with faint triradiate ridge, each facet densely covered with nodules, some discrete, others confluent, narrowly winged, margin entire. Elaters yellow-brown, up to 825 x 7.5 pm, tapering toward ends, 5.0 pm wide, bispiral ( Figure 7E ). Chromosome number, n = 18 (Bischler-Causse 1993a) .
Although M. pappeana had already been described by Lehm ann in 1857 and was m entioned by Stephani (1898 Stephani ( -1900 , the name has been neglected by subsequent authors and specimens in most herbaria, including PRE. are labelled as M. parviloba, M. planiloba or M. wilmsii. The species is listed as M. parviloba in Magill & Schelpe (1979) . Several authors had suspected, however, that M. parviloba was synonymous with M. planiloba (Vanden Berghen 1965; Jones & Harrington 1983) . BischlerCausse (1993a) found that only seven of the 18 specimens cited by Stephani. belong to M. pappeana and of the 30 kept in his herbarium, only 11 belong here.
Amell (1963) It is widely distributed in tropical Africa. BischlerCausse (1993a) reporting it from the Cape Verde Islands to Ethiopia and south to southern Africa, generally at an altitudinal range of I 000-2 500 m. In southern Africa (Figure 8) O f the 50 specimens examined, b2c/c had cupules, 20r/r had antheridiophores and 34ch had archegoniophores; only 6r/r had both. Morphologically the species is variable, ex hibiting this trait even among specimens from the same geographical area. Generally, however, it can be distin guished by being larger than M. debilis and by lacking a dark median line on the dorsal surface of the thallus; its median scale appendages are large and often marginallv toothed, with the inner cells large, presenting a Moose' appearance; its cupules have longer cilia: the female re ceptacle is shortly divided into rays and the involucral margin is ciliate: androgynous branches in the female re ceptacle are sometimes present. Dioicous. Antheridiophore on stalk without or with 1 or 2 bands of much reduced air chambers and 2 rhizoid furrows, basally surrounded by smaller, narrowly triangu lar scales, sometimes divided above into filamentous seg ments: receptacle smallish, palmate, asymmetric and deeply divided into (4-)5-7 rays, dorsal surface without papillae. Archegoniophore on stalk w ith single band ot air chambers (in African taxon) and 2 rhizoid furrows; basally surrounded by smaller. ± triangular scales, gradually ta pering to filiform apex: receptacle smallish, with a rounded median projection dorsally. deeply divided into 8-10 lobes, basally convex and costate, apically broad ened: involucre margins entire or crenulate. Spores 25-32 pm in diameter, ornamentation on distal face with irregu lar coarse ridges, forming incomplete areolae tilled with crannies: proximal face densely vemicose. Only M. debilis of the southern African taxa belongs to this section. Bischler-Causse (1993a) Thallus smallish to medium-sized, rather Hat and ribbon-like. apical segments oblong or broadly lingulate, green or occasionally purplish all over, when much ex posed to bright sun. usually with a narrow, dark, broken, longitudinal median band dorsally ( Figure 9A ). margins narrowly reddish purple or hyaline, entire; pores quite small, subdorsal air chamber walls visible from above, when wet; thallus margins not raised or incurved, some times with slight longitudinal indentation along midline and apex occasionally incurved, when dry; in crowded, overlying patches or occasionally in partial rosettes, up to 75 mm across, repeatedly pseudodichotomously furcate, often rather regularly. Branches with total length up to ± 38 mm, terminally 5-12 mm long and successive branches 5-7(-9) mm apart, mostly moderately to widely divergent. 4.5-7.3 mm wide, 675-850 pm thick over midrib, laterally thinning out into wings ( Figure 9C ): apex notched, with appendages of several reddish brown or purplish median scales recurved over edge; margins acute, thin, occasion ally slightly crisped, flanks sloping obliquely; ventral face medianly keeled and densely covered with long strands of rhizoids. on either side w ith rows of purple scales ex tending over 70% or more of thallus width ( Figure 9B ). Figure 9F ). (105-) 150-300 pm wide, cells in bounding walls ± 32.5 x 17.5 pm. crowded with densely chlorophyllose. mostly 3-celled filaments, cells ± 20 x 15-25 pm; storage tissue occupying ventral % of thick ness of thallus medianly. decreasing laterally, cells angu lar. medianly ± 50 pm wide, compact, much enlarged laterally, sclerotic cells and mucilage cavities usually ab sent: rhizoids some smooth. 12.5-25.0 pm. others pegged. 5.0-12.5 pm wide. (Figure 91 j. I2 ) brownish or purplish, in one row on either side of midrib, body ± obliquely trian gular. up to 625 pm long, base slightly arched, its width up to 3000 pm. central cells 4-6-sided, walls often sinu ous. 65.0-87.5 x 17.5-27.5 pm. elongating and narrowing into long 'tail', (100.0-) 137.5-182.5 x 12.5-17.5 pm. oil bodies scattered, upper margins of scale serrate, as it nar rows and becomes constricted w here joined w ith append age ( Figure 9J Figure 9U ). narrow ly triangular. 750-1250 pm long and 150-500 pm wide at base, some times ± midway divided into (2)3 segments, only central part elongated and tapering to filamentous apical string 01 ± 5 single cells, top cell ± 30 x 10 pm. basal one ± 45.0 x 27.5 pm. cells in body of scale ± 92.5 x 27.5 pm. margin with a few papillae. 37.5 x 7.5 pm: scales along length o f stalk filiform ( Figure 9R ). up to 1100 x 50 pm. 2 or 3 cells w ide, except for apical row of up to 5 single cells, and sometimes basally with short cellular strands at sides of long main one; receptacle 7.5-9.0 mm in diame ter. asymmetric, above without antheridial papillae, di vided into (4)5-7 ravs ( Figure 9N ). 1.5-3.0 nun long and ± 1.2 mm wide at base, narrowing slightly to tip. basal sinus ± 130°. margins undulating, entire ( Figure 9W ). hva line. cells in 1 or 2 rows, rectangular. 17.5-32.5 x 10.0-25.0 pm: median scales on ventral side of rays (Fig  ure 9Q], Q2 ) hyaline or mauve, obtusely triangular, up to 1000 x 670 pm. cells 4-6-sided. 35.0-62.5(-l(X) .0) x 20.0-27.5 pm. at margin with some papillae, sometimes with an apical appendage, constricted at its base or not. narrowly to broadly triangular. 300-430-x 100-2(X) pm. brownish with mauve cell walls, cells 50-60 x 25-35 pm. smaller toward apex. 20 x 15-22 pm.
Marchantia pappeana

Dorsal epidermal cells
Median scales
Archegoniophore at apex of terminal segment of main branch or of short lateral branch, raised on stalk, 9-16 mm long, diameter 400-550 pm. in transverse section ( Figure 9P ) with 1 row of cortical cells, ± 12.5 x 22.5 pm, medullary cells 22-40 x 15-30 pm, with 2 rhizoid furrows, ± 1 5 x 130 pm, and mostly a single band of air chambers, the latter up to 85.0 x 37.5 pm each, rarely 2 bands or a split band present; scale(s) at base o f stalk ( Figure 9T) , brownish, ± triangular, 900-1000 x 400-450 pm, apex Filiform with 3 or 4 single cells in a row. ± 32.5 x 12.5 pm, then widening gradually below, upper cells thick-walled, 50.0-55.0 x 27.5-37.5 pm, thinner-walled below, sometimes with short appendage at the side; scales along length o f stalk ( Figure 9S ) scattered. ± 7(X) x 112 pm, narrowing above to ± 35 pm wide, cells ± 75 x 15 pm; receptacle (3.5)-4.5-7.0(9.0) mm in diameter, dor sally with a rounded projection medianly ( Figure 9L |. L2, M) and deeply divided into 8-10 lobes, 0.8-1.25 mm long, narrower at base and widening toward apex, basal sinus 40°-60°; margins of involucres hyaline, entire or crenu late, cells rectangular across to 5-sided ( Figure 9X ), 15.0-22.5 x 27.5-37.5 pm; scales o f receptacle ( Figure  9V 1-V 3) hyaline or yellow-brown or purple, 800-1000 x 330-370 pm , irregularly shaped, cells 75.0-100.0 x 37.5-42.5 pm, 5-or 6-sided, thick-walled, at basal margin smaller. ± 32.5 x 15.0 pm. thin-walled and sinuous, at apex 3 cells in a row, top cell conical, 40-75 x 10-12 pm, gradually widening lower down and sometimes with filiform appendage at the side. Spores 25.0-32.5 pm in diameter, faintly triangular-globular, brown, distal face ( Figure 7F . G) with irregular, coarse ridges, forming in complete areolae, spaces between Filled with granules; proximal face ( Figure 7H . I) with triradiate mark hardly visible, facets densely verrucose. Elaters brown, up to 295 x ± 7.5 pm. bispiral. Chromosome number, n = 9 (BischlerCausse unpublished). Bischler-Causse (1993a) states that this species, which is confined to Africa, has not been mentioned since its description by Goebel (1915) Bischler-Causse (1993a) states that the McLea specimens are male and correspond to M. pappeana; the Wilms specimens from Lydenburg are female with cupules, or are sterile and also belong to M. pappeana, whereas the Greytown specimens are male with cupules and contain M. debilis. BischlerCausse (1993a) concludes that Stephani probably had M. pappeana in mind, and not M. debilis, since he clearly described M. pappeana under the epithet M. wilmsii. In Stephani's herbarium, she found that 13 of the 16 M. wilmsii' specimens belong to M. pappeana and only three to M. debilis.
It is indeed fortunate that Bischler. with her long and intimate experience with Marchantia species, was able to resolve the taxonomy of this species, since neither Vanden Berghen (1954 . 1965 . nor Amell (1963) nor Jones & Har rington (1983) managed to do so. Jones & Harrington (1983) regarded 'M. wilmsii' as the commonest Marchan tia species in tropical Africa and readily recognizable by the presence of the dark dorsal line. Specimens held at PRE. that belong here, were mostly identified as M. wilm sii. The species is also listed as such in Magill & Schelpe (1979) and in Arnold & De Wet (1993) .
Marchantia debilis generally grows on damp soil on vertical stream banks or waterfalls, on mud (or occasion ally on stones) of stream beds, at weirs, or sluice canals, on stone dam walls kept wet by spray, and on soil overlying sandstone or granite, in open grassland or in forests, sometimes in partial shade.
It is widely distributed in Africa, Bischler-Causse (1993b) stating it to occur from Morocco to South Africa, as well as on Reunion and also in the eastern part of Madagascar. In southern Africa (Figure 8 ) it occurs in the summer rainfall areas of the Northern Province (Northern Transvaal I and Eastern Transvaal, Gauteng |PW V ], Swaziland, Kwazulu-Natal, eastern [Orange] Free State, Lesotho and Eastern Cape.
Most of the 98 specimens examined had cupules, but only 10 % had antheridiophores and 16% had archegonio phores; 3% had both.
Sterile plants of M. debilis can be distinguished from M. pappeana, the species it has frequently been confused with, by the smaller size of the rather ribbon-like thallus, by the dark median line on the dorsal face of the thallus, by the smaller appendages of the median scales and by the shortly ciliate or almost entire margins of the cupules. Fertile plants should present no problem to identify as the smallish male and female receptacles, the latter with deeply divided lobes, are quite distinctive and the margin of the involucre is entire.
